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X, IWTRODUCTXON 

This txperiment studies the vsrlous energetic psrtlcle phenomens 
found In the Perth's negnetosphere; nagnetopsuse, msgne toshes th, bow 
shock snd upstream interplanetary medium. It is designed to tske 
sdvantage of the Mother/Daughter dual spacecraft system to separate 
spatUl from temporal effects In the observed particle fluxes. To 

f 

this end, essentially Identical experiments are placed on the two 
spacecraft, covering the energy range from 'vl to 300 keV for both 
electrons and ions with large counting rate and high time resolution. 
By accurately measuring the time difference, dt, between particle 
features seen on the two spacecraft It is possible to obtain the props' 
gatlon velocity of the particle structure. 


At ■ 


t > 0 

(v^. - v^) • ft 


v^ Is the spacecraft velocity, and v^ Is the velocity of the particle 
front, ft Is the unit normal vector of the front, and 1 Is the space- 
craft separation distance. Typical expected velocities and times for 
different separations between the two spacecraft are given in Table 1. 
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The types of phenomena to be studied Include: 

1) Bow shock electron spikes and upstream energetic protons — 
how and where are they accelerated? 

2) Bow shock structure— where does the electron and Ion heating 
and thermallzatlon take place? 

3) Magnetopause particle fluxes and magnetopause motions— what 
kind of waves and instabilities occur at this boundary? How 
are the associated particle layers produced? 

4) Tall plasma sheet particles— where are these particles ac- 
celerated and how is the acceleration related to plasma sheet 
motions? 

5) Outer magnetospherlc fluxes— where are these particles accel- 
erated and how Is this acceleration related to substorros? 
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6) Solar and Interplanetary particles— what 1« the origin of 
the low energy interplanetary "quiet time" particles? What 
are the local particle propagation characteristics in the 
interplanetary medium? 

II. EXPERIMENT DESCRIPTION 

The objective of these experiments is to provide accurate timing 
of particle features over a wide range of energies, *^1.5 to ^300 keV, 
for bo.th electrons and protons. Fixed voltage electrostatic analyzers 
(FVA's) and semiconductor detector telescopes (SST's) cover the energy 
range with relatively large geometric factors. On both spacecraft, 
the detectors' view directions are kept near or along the spacecraft 
spin axis (essentially normal to the ecliptic plane) in order to mini- 
mize spin modulation effects. The FVA portion is designed and built 
at Toulouse and the SST portion at UC Berkeley. Each portion Is 
packaged separately and can be run Independent of the other. The data 
processing will be done at the University of Washington. 

Fixed Voltage Analyzers 

The FVA experiment consists of two pairs of mechanical joined, 
63*-section cylindrical plate electrostatic analyzers. Each pair con- 
sists of one analyzer centered at *vi.5 and one at '^6 keV (Figure 1). 
Voltages of jK 187 V and + 750 V are applied to the plates to select 
protons in one pair, and with voltages reversed, electrons in the 
second pair of analyzers. 

These particles are detected by two, 1 cm-dlameter funnel-mouth 
and one 1 nun-diameter straight channel multipliers at each analyzer 






“ 5 “ 


•xlt. Thtra are three separate conmandable high voltage power auppllea* 
one each for the 1 mm channelct the proton 1 cm funnels » and the elec- 
tron 1 cm funnels. Shutting off the funnel-mouth channeltxons decreases 
the geometric factor by a factor of '^500, thus extending the dynamic 
range. The funnel-mouthed channel trons can also be shut off auto- 
matically by a count rate monitor. Autbmatic turn-on then occurs *^16 
minutes later. The channel multiplier pulses are fed through standard 
preamp/amplifier and discriminators. Ti^e counts are then accumulated 
in 19 to 8 bit floating point accumulators; The right and left tunnel- 
mouth channeltron outputs in each analyzer can also be Individually 
selected for read out. Each channeltron can thus be read out and its 
background examined separately during the turn on cycle. 

A test cycle checks the digital electronic J upon command. The 

geometric factor, HV on/off, channeltron selected, and experiment 

* 

mode are indicated in the digital housekeeping. Analog housekeeping 
reads out voltages and temperatures. 


Semiconductor Telescopes 

The semiconductor detector telescopes are mounted on specially 
coated cold plates (<tee Figure 2) which are thermally isolated from 
the spacecraft. Tlie plates passively cool the telescopes via radiation 
to deep space to equillbrious temperatures of ^<-55*0. This cooling 
eliminates detector thermal noise. On the Mother spacecraft, a mesh 
cage covers the cold plate to reduce RF pickup from the belly-band 




ZOOBim 17.87*) 
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•ntenna. Thin wlndowi $40 )ig/cBi , aurfae* bniTltr dnttetort ar« uatd 
in th« taltfcopca. 

Th« laparatlon of alactron and proton flu»ea abova 15 kaV la 
aeeoDpllahed by tha uaa of tvo Identical acnlconductora , one of which 
la covered by a thin, low 7 , abaorber fell which atopa low energy pro- 
tona. Elcctrona loae very little energy In th^^ foil* The foil la 
ehoaen ao that It atopa protona up to tha energy of electrona which 
Just penetrate the detector. In the abaence of protona energetic 
enough to penetrate the foil, the foll-cdvered detector counta only 
electrona while the open detector counta both electrona and protona. 
When energetic protona are present their fluxes are BMasuted by the 
open detector and can b# iiiiubtractcd f ren the foil detector counting 
rates. The advantages of this foil technique over other electron- 
proton separation techniques at these energies are: 

1) The efficiency for detection of particles la esaentlally lOOZ. 

2) Only a foil which is slnply placed right In front of the de- 
tector la needed. No magnets are used. 

3) The spectrum of the particles la essentially undlstorted. 
Identical dual telescopes are carried on both Mother and Daughter 

spacecraft. These are Illustrated In Figure 1. The detectors 0^^ and 

2 2 * 
are 1 cm area, 200 microns thick; O 2 and F 2 are 4 cm area and 

400 microns thick detectors used to reject penetrating particle back- 
ground. In order to minimize radiation damage the detectors Oj^ and 
Fj^ are oriented with the ohmic contact side outward. 



Penetration energy for an electron through or ie ^280 keV^ 
Protone from *v280 keV to 'vASO keV will penetrate the foil and leave 
below 280 keV in Theae energy protons are measured by 

All telescopes view .identical opening angles and have the same 

* 

2 

geometric factor of 0.35 cm sr. The energy ranges measured are listed 
in Table 2. Two broad energy channels,, with conuandable thresh 'li i 
are read out from each telescope. In addition the 280-450 keV protons 
measured by 0^, and the coincidence rate 0^02 we read out. The experi- 
ment on the Mother also provides high energy resolution pulse height 
analysis. Sixteen logarithmically spaced channels cover electrons up 
to 280 keV for F^ and 48 channels cover electrons and ions up to 
^40 MeV energy for Oj^. 

Electronics 

Figure 3 shows a block diagram of th,e electronics. The output 
from each of the surface barrier semiconductor detectors are fed into 
a charge-sensitive preamp and into a unipolar Gaussian shaping ampli- 
fier with '>^3 psec shaping times, pole-zero cancelation, and base line 
restoration. The analog outputs are fed to pulse height discrimina- 
tors and veto gates which control the various colncidence/antl- 
colncldence conditions. Selected outputs from the veto gates are counted 
up in 19 to 8 bit floating point accumulators. In the Mother experi- 
ment the analog outputs of detectors of 0^^ and F^ are also sent to 
48 and 16 logarithmic channel pulse height analyzers, respectively. 

The PHA output is accumulated in a 64 x 16 bit word double buffered 
memory, and read out after conversion to 8 bit floating point numbers. 



TABLE 2. ISEE MOTHEt/DAUCR^ER. ARM t AMD IRSTBDMEST CHARACTERISTICS 
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M odci 

The SST experiment has throe operating modes: ttornal, Calibrate, 
and Test. The experiment takes data during Normal mode operation. 
During the Test mode, teat pulses at various rates are fed Into the 
digital cleotxcmics to test Its operation. 

In the Calibrate mode absolute calibration la provided for the 

telescope by measuring the pehetratlng cosmic ray component. The 

telescopes are set Into coincidence and the thresholds changed to 

straddle the minimum ionizing peak during the Callbrate-No Ramp time. 

The energy of this peak depends on the detector thickness and very 

slightly on the cosmic ray spectrum. An Internal linear ramp pulser 

Is then run through these calibrations thresholds, followed by another 

pulser run through the normal thresholds to measure their energies in. 

the Callbrate-Ramp portion. A second, fast ramp pulser is used to 

% 

convert the high energy range of In the Mother experiment. 

Data Handling 

There are two formats for the data, fast and slow. There are 
eight high count rate detec^or outputs in the experiment: the four 

FVA*s, 2e, 2p, 6e, 6p; and two broad energy channels each from the 
open and foil telescopes. These high rate outputs are selected by 
command into various combinations of fast and slow readouts, depending 
on the format. In the SLO'w format, five high rate outputs go into 
fast, 1/4 sec, readouts and three Into slow, 2 sec, readouts. In 
the FAST format three outputs are chosen for fast, 1/8 sec, readouts 
and five outputs for slow, 4 sec, readouts. In addition the 280-450 
keV and coincidence rates are brought out at fixed (not commandable) 
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rates. On the Mother the PHA data are read out every 32 seconds. All 
the readout times are decreased a factor of four when the spacecraft 
bit rate goes from low (4096 bps) to high (163846 bps) . 

Digital housekeeping bits indicate the mode, the format, the 
assignment of fast and slow readouts, the energy thresholds for the 
telescopes and the geometric factors for the FVA's. Analog housekeep- 
ing outputs Include all experiment voltages and temperatures, including 
the cold plate temperatures. 

III. IN-FLIGHT PERFORMANCE OF EXPERIMENT 
Semiconductor Detector Telescopes 

Three of the four experiment packages worked perfectly from launch 
of ISEE-1 and -2. In the fourth experiment package the SST of ANM-1, the 
semiconductor detector telescopes were found to be contaminated by sun- 
light reflected from the spacecraft body. We have confirmed that the 
contamination was due to reflected sunlight from data collected during 
Earth shadow of the spacecraft. As a result, essentially no usable data 
were obtained from these semiconductor detector telescopes. However, due 
to redundancy In our experiment and between our experiment and others, the 
overall scientific objectives of our experiment and for the mission were 
diminished only by a small amount. For example, the Daughter SST is iden- 
tical to the Mother SST experiment, except for a pulse height analyzer. 

As of 31 October 1979, the Daughter semiconductor telescope is working 
perfectly. We estimate that, based upon the original objectives, 90% of 
the science originally proposed was accomplished within our own experlraent 
and all significant space phenomena were studied. 
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Fixed Voltage Analyzer 

The fixed voltage electrostatic analyzers provided by CESK, Toulouse 
have also worked perfectly since launch. As expected • the gain of the 
channeltron detectors decreased with the cu!"ulatlve count rate lifetime. 
Adjustments to the channeltron high voltage and preamplifier gain were 
designed into the experiment. These were commanded into the experiment 
as the gain decree' /led. The Appetidlx gives tl'.e results of u detailed study 
of the gain variations through the early life of the experiment. As of 
31 October 1979 both FVA packages are working perfectly. 
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IV. DATA ANALYSIS AND IMPORTANT RESULTS, 10/77 - 10/79 

Die main purpose of the Anderson particle ejqwriments on ISEE 1/2 is to 
study the dynamics of particles of energies ~1.5 keV to apso keV in the magneto- 
^tierer the geomagnetic tail, and the interplanetary mediun (near the bow shock 
and upstream regions) . By taking advantage of the du 2 d spacecraft ^stcm 

together with the fast counting capabilities of oar detector system, our studies 
thus far have focused on four primary areas: (1) upstream particle behavior, (2) 
particles near the magnetopause, (3) particles in the plasma sheet, and (4) 
wave-like structures at the magnetopause. 

(1) UPSTREAM PARTTrr.P.s. Studies of upstream particle behavior have been 
extended to energies ”1.5 keV. This research is a continuation of the ear- 
lier studies conducted by this group using more energetic !oarticles on IMP 
spacecraft, we have observed that the behavior of the ions is essentially 
similar to those alrea<^ observed by the early experiments. However, we 
now note that intense plasma and MHO waves are associated with the particle 
boundaries. Che important finding is that the i:^tream region is permeated 
with slieets of low energy >1.5 keV energetic electrons. These electrons 
appear to be accelerated in the shock. Like the protcxis, these electrons 
appear on B lines connected to the bow shock and plasma waves are intensi- 
fied on the elect;rc»i boundaries. Several papers have been given in 
national and international meetings on this important subject. 

Another important observation we have made is the possibility that the 
reflected ions (reflected from the bow shock) may be gyro^iase bunched. 
This observation is important because a number of instabilities in space 
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maty be associated vlth such plasma distributims. Hie work being done is a 
part of Chris Gurgiolo's Ri.D. thesis. 

(2) PARrrqjiS sm ms wa^sucPPUSE t we have used the tiros delay information 
obtained from the two i^cecraft to stu<^ the motional characteristics of 
the magnetopause. We have deduced tliat the magnetopauae has motions rang- 
ing from a few km/aec to greater than tens of kitv/sec. We have also 
detected a le^er of particles near the ma^etc^use. The fluxes of the 
layer particles are lower than those in the tripped region, but greater 
than those in the magnetosheath for the energies of the particles detected 

our experiment. Thus, the layer i^ars as a "shoulder". The shoulders 
may be the "spike" particles observed ahead of the magietopause in the mag- 
netosheath. Intense plasma waves are detected in both the shoulders and 
the spikes. Pxi important question we are examining is whether the shoulder 
and spike particles are on open or closed magnetic lines of force. 

(3) PARTTaiFiS lU SUM PiA3<ASHEETi The plasmasheet is very dynamic and when it 
passes over the ISEE spacecraft we can deduce both the £tpeed and charac- 
teristics of the plasmasheet boundary. Our particle data have revealed 
that the outer boundary of the plasmasheet is layered. Like the magneto- 
pause layer, plasma waves are also enhanced across the plasmasheet layer 
and there is evidence that field-aligned currents are found there. The 
fact that a layer of particles is found at both the magnetopause and the 
plasmasheet boundaries suggests that this structure may represent a funda- 
mental cxxisequence of NHD flow dynamics. Our datu also show that near the 
plasmasheet boundary there are particle events of very shost durations 
{’‘few seconds) . The rapid short duration eveits are associated with 
enhanced flow. The features we observe are intimately associated with 
auroral substorm dynamics. Studies of our data will yield clues on the way 



the iplaanaBheet is involved in auroral and ma^ietoapheric particle injec" 
tions into the outer radiation belt. 

(4) MftGNETQPAU SE WRVES i The earth* a macnetopausa Btyporta a varied class of 
waves and MHD waves are freqiuently detected in the nei9hborhood of the 
boundary. Our particle data show a oon8lder«<»ble nutnber of structures that 
are correlated with B variations, we are currently correlating B and our 
particle data to understand the origin of the particle variations. This 
work is inportant in that knowledge can be gained concerning the solar 
wind-geomagnetic field interaction mechanisms. 
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V. PERSONNEL AND COOPERATIVE PROJECTS 

Personnel Involved In ISEE-X and -2 Rgsearch 

Dr. K. A. Anderson 
Dr. R. P. Lin 
Dr. G. S. Parks 
Dr . C « S . Lin 
Mr. N. Lee (student) 

Mr. C. Gurglolo (studcut) 

Mr. P. Martel (student) 

Dr. H. Rente 
Dr. A. St. -Marc 

Guest Investigators* Use of Our Data 

Dr. B. Tsurutanl, J.P.L. Wave-particle Interaction studies. 

Dr. C. Lin. U. of Maryland. Wave-particle studies (theoretical). 

List of Cooperative Projects 

1. With plasma wave experiment of Unlv. of Iowa. Purpose ; wave particle cor- 
relation. Persons Involved ; Drs. R. R. Anderson and D. Gurnett. 

2. With 3-D plasma experiment of Unlv. of Iowa. Purpose ; structure and dy- 
namics of particle gradients and boundaries. Persons Involved ; Drs. T. 
Eastman and L. Frank. 

3. With 3-D medium energy particle experiment of NOAA. Purpose ; magnetopause 
boundary structures. Persons involved ; Drs. T. Fritz and D. Williams, 

4. With plasma wave sounder experiment of Meudon. Purpose ; wave-particle 
Interaction. Person Involved ; Dr. J. Etcheto. 

5. With energetic particle experiment of Garching. Purpose ; structure and 
dynamics of magnetopause boundary. Persons involved ; Drs. M. Scholar and 
D. Hovestadt. 

6. With energetic particle experiment of Lindau on GEOS. Purpose ; substorm 
Injection dynamics. Persons Involved ; Dr. A. Korth and G. Kremser. 
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CHAPITRE 1 


DESCRIPTION DES DISPOSITIFS 
EXPERiMENTAUX 


La c)etecticn d-es porticu^es de ocxsse e^ttergie ^ 
l-iO UeVj gst- effec-tuee par des tubes p/i'ca ie urs 

d' Q^ecircns satvs feite-^rej d'e '^yp'2 'cKct^'ne ro-n* ei 
'po.'n'ne {tro-n'. La pr^se /ecflo^^ des parricu{cs' si de (eurs 
6Ti,er<^‘es esi assu.ree poir des ct-rxi/y se urs e'^€c4rosTcrcIc|ues. 

DeuK systL-Tives d« ^m.esu.re prescjue icJe-n-tiaucs son4 

/mo'Alos suf /es saie^Ltbes et ISEB-S^ ce Cjm' 

per-nex ^ot conn, par a. 1 5.0 -it des feSuf-(:ci 4 s ®ur (^s deux 
Sondes, CKacjue sysds'Yn.e co/yp,pfenvd cjuc({re e'nse-r.xb (es 
de det^cT^urs ; de'recfeu rs de pro’ions e'^' d eieciro^s^ 
d eTierr^ies d« i .5 LeV eE G keV pour chq(|u.e espece 
de pctrficutes. OVe yue du <s.y‘>tem\e esf preSen-ree sur 
lo( |■l‘o|Ure 5 , 
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tu'.'vi'n eu$es . 

L de^» '^'na^yseur^ «s»t fcir u-n 

ewpi: (e'Tn,e'»’.'t cle tjuair^e p{acju,es separees pa.r des cei'ntures 
qui f i'*'.»&scnt i ocwerrure o'u Sy ■e-* 

La ^t'^uro prese^nts a»ve vue coupe clfe t 
d-fe s tecrro'irs’ - 

^ur 4ous dea>< 5 aTet'^‘des -ic s ':!{ ^■QC'i•icns ds vuc 

C '&5 coUi'^naizurs son? ^ar<xU^{e.s a C cf.xe c<« sp*'»v de ^ 
cjui /jjor'mai eta bfa-n de ec6‘ pficjuft , pour 

'inintwi^er lt% epp^ts de ■w.ocju^aTiO'n, d cause cU. roTCH-^ion. 

<• 

1.2 Les xa'oes p{( Ca-ceurs d e'^ectroas 

Les -iubes p'ficafe-urs d’ eifectrons se pres- ®‘”-Tent 

sous ^a pot"f)i.a d' a'!'. ■tu\aa de verre ^ ic p^a& souV'e-nt 
course ^ et” do'Tv't ^o-rv^f^ur ftst s.^ru'^de par rapporr 

au diawe^re. U'ae auks-^ance semi- coriductrice , pre- 
Se-n^am.t u-rv coefflcie^i d' e-m.is*io/«v 5eco'r\darre e'^e - 
ctro'v'dc|ue ^ a e^e depose® a I inicrieur da 

■fube jo*a« {e roftf d U'ne dym.cde ca.i f'i ce 

co-'A.'tj -Tvae. U'ne d»|-pere^ce de po^e^a'^^ie^ de p^asteurs; 
-rnUflcro de voits esf app^'Cjaee e-ntre -^es dea< ev4re- 
mites ce C|u,\ Cree ua cKamp e'^ectr ifjae ctxiaL a l . 
i'T.terleuf du *lrube. Ud,c particute ^ Suf ft oanuneivt e'^^c^c^e t • " 
qae I Keurta-n-t {a Surface hvxer'^e du fube c‘ ( e'ntree 


lo’'*'*\e /ncti S'ict'nce a d?s efectro'^s seCO'^daires j 
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eiectro-n.s so-n-t acc«'^ere‘> decrive-nt une 
txNicvnic d* entrer d. ^cur tour en 



cvvec { 9 $ po.ro{s.j crso'Tvt d-e noave,au>« 4i^cico'>\s *,eco'nc/d«- 

rfis. S’« ta . di-ffere-tvc® de |5otent«e^ a{>f><!iqu«e ef /«s 

dlfr.eiV'iJoTV'i so<\t cot.ve'»\ab(es^ i{ ctppuraif un« 'mu.U*«p6'- 
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Catlo'*'% «-iectro^i,i(j ue, les> aiectro'^’-i ^iber’es ^a^manf 
a^i'iius d eneroiie e-ntre cKcitj*-'’® coi'fisio'iv cwec 



Figure 7 

parois ure 7 J. Ce proc«ss>us ^ r^pc't'e de /ao-mbreuses 

permei obtC'n.ir ju«.c|a cl iO^ pctrii'cu{es d (a 
Hiortie pour ui\e seu'^e parti cu(« ideate. 

Pour fc recueU d-e cKar^e deraviaaie [( e>^ts4e 
deux fa^.O'VLS [ pi^ure 3j : 

— .Tar Irx <vr.a;t,are du courant de .5>ocTie, 

— Par N/isua(.Sa|-ioa €? {e ro*nr>Tcici* des (‘Tnc>a(i,ioau. 

• ♦ »»» I 

Sirf 

I^aa’4 (e ore'aier curj i( eor meressalre de '•■eonr^r 
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Iq coura'n.t de sorci* du courant de» p«,ro;'»^ deter-tniin® par 
{<* iol d OlA-m, C pdurc|uci eUcirode d« co^-^e cti’o-n. 
es>r h^olee «{ecf ricju^weni dfi sorr(« Ju /muH' p^‘ vCtf«ur, 
L.e courci-Kvf de sorf»« du pfi ccrfeur €>t 'me5^r« »ur 

u-n aw p{i f t cci^reur ci ^^c^i^»o■n Co-ntinu* , cjui pouroaif v-^e 
■tewiio'n de &orri« propo'“tioiie^'(c <*-u courc<^^ d en(rif«, 

pans (e second eas^ f* mpu^SiO'n. co^^ecfec e^t </c 



MONTAGE EN COURANT 
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' Figure 8 

fesu^'t’cj.t de ^o. vari a-tion, de (a. ^en'sion d' atinuenicf^ion 
d /a sortie du 4ute. 

Les de^et^teurs uti/ises pour experience cixec fe* 
ana^ys ears d tension (-ixe, d ^ord d«> sate^fl^es IScfc'A 
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^ u-n.»» o»5tR'*vc« ‘W.o^cnne de S ►m.-m, 

Lfcs cle dlt^tteurs ont dis a/i'mfi'w.'fca- 

{loHj pendanrea , ce qui ^en^ei de palrc varTer 

focfeur de ^eowe-^rte de i’ i^»vstrut»te-t»t , en uiUi&an^ ou 
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2.00. Qua<ncl &a-te(^*te a? approcive de ^fa. Terre ef 
{<* se -crouve a u-n-e disrot/rtce de iC-11 rayons 4errestre>j 
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Let climinuTton da ^otc^eur do ^e<>Mxc frie ^ ai-ns* 
f^dui-l: /e 4ciux; de compra^e aufre^e-n.'^ pourretti efre 
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at si«;,criw.t)ictt-«urs j ou so-vfc «i mises s-h 

l^of-me |5ou.r "^our pouvo(r eirt if»ii:ei!i pent 4«i cirewi ts 

de comotwfte. 

u 

Pour cKttC|u« a'rtrtiCyseurj («s prc.ve^vcv‘»tt ol«5 

troi? defeetturs so-ht «^voy«« sur /e ^e^t>vc Co-ynpieur* P^ir 
tefecoiH-nw.'nd# om, p«ui e^irumvr 4m co-^ptoo* d U'n ou d« 

* *ij 

deux I’U-nneHroas ef do'jvc 4w,ocJt('«er 4t cur c/« 

■trie. 

Lc 5 i<»n, pd(s Ion.s cl* dbond Co-iuptees /I'Heciire- 

me<«.T dcids dc.s reo^ifatres a £9 tifs, ef -/cs ao-intres 
obirenus so-vet c-n^uife ' coflnpr«s5es ' stir ^ bifs^ $u«yctnb 
UM.e 4oi ^o^ciri'f K-MicjU-e. 

Lcs |M.d tcttfio'ws dcs differe'vifs re^<&tret so^i^ 
^naHip4c^eei a T aide d* u-m. circuib (o^iquej co^|rd(e 
p«r wn® bor-fo^e du sysfewe de con^.'iticx.'V'de du naimUli^e ^ 
zk pu\!» c'Kvoyees vtr^ Im ay!»fe'»vi.c de 4^{e<^^s>\xrm . 

Les a 1 ^a^y^:eufs q{ £«s de cieuri, so-^vt a^i'rttenbes 
par cju-wtre afT'Vjv.e-'viiotb io'’^5 de Kaute 4€'»i^»io'K separees; 
HTl aPi'vtv.en^e lei pfacjues des «na/yseurs’ 

HTZ le<j pf i ca fears San? co'n.es d C'tvf rees 

HT3 fes. p( 'Cctfeufs g. cones dcs e'n.se-w.b{es dc 

dcfecHo-i d«5 c^ec'fro'.v!; j 

HT4 Ceax do ?iy 5 +e'vA.es de detecfion des protons. 

Le-j Te'*’.‘»io*ts -our'n.ie^ par HTB «t H'i"4 peaye-nf 
-if re eos £0 y» par f’^'t’ecov.i'vnande , pour 
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‘VAalvcte'wir it qai'n ci«s ^eurs /opi o% feur vici^f’s- 
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L* cU*5 n p('c«.f eur5 :?®5 .'Miui-ttp/ica'r^uf s ?>«>!*• 

Co'^'a <9. 6etnK va<’ours po»''-«lk/es ^ '^po'hcI* ou 'pefif',c|U« < oh 
p«ut cHoI',ir pcxP tc'leco'.n'wnAALciR , 
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(« cow w.c,Lrt^<^W‘‘^'l' ixrrer '|ua,cr«» ^«utes Tewsit)'^’* sf 

(> wi$e t<A |-c>A\cf i 0 r.'w.-e'vne'»'v,t o* wiv '^e-vve ran eur Snvoyann 
a*A 's'iC^^ol IX ^rejijue'VLce p>re ol f g'n4rc€ awp (( fi'cci- 
T tur'i . 

La 4:c‘.\34eoi.u d? coww^a^Aoe , prese-vL^e sur la. l-'i^upe 12 j 
reipU'Tn.a '^es di f f e rc^-les ■■M.a<v\’i pu.{ cut Ions po!^5»Wes ft 
perncet- cJ^ etc^\)^\c it5 orcires cle coww.an.de sous forme 
d' un nowLre binalre, qui do(4 elre -fraduii en d>€ux awots 
d oc4a( asan.! el^'e 4mvvsw»i ciajc cen.4res d.^a 4-4 -^e- 

CcAVLwandc . 

Par ane serie dft cowwandes sy.s4-ew.a-t iq uer on pi»i.i4 
anatyser en vol its iaux de bruit po-nd. Pour cf{ci 
on peut oLi^’ir : 

l] S>‘<" l^s cowonavvc* e> d€S Kautes "fensions • 
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] ^?ur i<n fooicjue dc Co'-npTcx^e 

C'l' tsoie alnsi un par un ^€s detect ?Lirs Dour les Cow D are r. 
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tin ‘>up pr ( wanl 4' afiwentatioa. des p^acjues ^ on suppriwe 
(e I^lllx. de particcdaj x ( entree des detecreurs cl ( 
evceoC*®'-'- d eventu?,(s etectrons ou. Tavons X Seconds ires. 
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L*. 

X 

7. 

LL 

X IX 

X 

X 1 XI XI Xl X 

xesc arraca 

X 

X 

Xl X 


X 

Ixf X 

on 

X 


4 i Xi xi X! X 

**★* Tear accivd 

X 

X 

Xl X 

X 

X 1 X ! X 

1 

XIX 

•C ( Xi ^e| /»i /» 

Moae normal 

X 

X 

Xl X 

X 

xl X 

* 

X 

._o 

X 

X 1 x: XI X! X 

Mode "Stand Alone" 

X 

X 

xl X 

X 

X 1 X 1 .X 

X 


X 

X 1 x: X 

X! X 

HTI arretee 

X 

X 

xl X 

X 

x! X 

X 

X 


_oJ 

X 1 x; X 

xl X 

HTI accivde 

X 

X 

X 1 X 

X 

X 1 X 

X 

X • X 

li 

X i ::: x 

XI X 

iltl accecee 

X 

X 

xl X 

X 

xl X 

"■x 

X : X 

X 

0 

XIX 

X Fx" 

HT2 activee 

X 

X 

XI X 

X 

XI X 

X 

JL' 


1 

X .X 

X iX 

HT3 arracae 

X 

X 

xi X 

X 

xl X 

X 

XI X 

X 

X 

3 ' 0 

•C t •• 

• accivee 

T 

X 

xl X 

X 

“i X 

X 

XI X 

X 

“x’ 

1) } 

X j A 


X 

V 

A 

XU. 

X 

XI X 


XI X 

X 

X 

\ I 0 

X |.\ 

A** accivee 

X 

X 

xl X 

X 

XI X 

X 

xi X 

X 

X 

1 1 ) 

X 1 X 

HT4 accivee 

X 

X 

xFx 

X 

x! X 

u 

X • X 

X 1 X ' X I X 

0 I 0 

» accivee 

X 

Ji 

V 

X ! z 

x' 

X 1 X 

X 

X i X 

X 1 X I X ' X 

0 1 1 

** accivee 

X 

X IX 

IX 

X 1 X 

X 

X ! X 

X I >C 1 X i X 

1 i u 

*•* •tt’fivin 

X 

X 

xix 

JC_ 

T’fT 


X 1 x” 

A i X 1 X ) A 

' 1 1 


NOTE : 

* sau£ ducane un e«sc 

*« saut' ducanc un ceaC uu. ai le eompcasa d'aldccrons aae crop 
dlcva 

**• 3200 Volcs-*accives (aaut‘ ducanc un case) 

*w«* la case esc accivd pur passaga A "0" 3 "I" ec s'arrSce luco 
maciquemcnc apeSs 7 fomacs. 


Tableau 3 : Tableau des commandas das ensembles de dececclon 
1,5 keV - I) keV 
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Of fOOR QUAUTY 

C*'» <o,iof^‘i ev(x(cier bruit d« tccf curs . 0*% p<iut 

e^c* ( €'>H,e'w.c Paire |•0‘•vct (o'^'vv.c.r <a «iectro^'Vi:ju* 

seui«# 

Soi’ (’ e'l^sct^Hb^e c^-e i' expe ri e'»ic« y a huit ccmaux 
Gjui 'Jo’v'<€'»vc etr« '^us ct U'tv. debit fc iative'wt.e'nt -/es 

ii<A'»vau^< dcs cjucxire c^ebecteurs a c^Kva^yseurs tsCectros+abi. 
ques ( 1.5 fCcV i.5 keV p, € keV e, 6 l<eV p) ef auisi 
quatre cu.'Kauic des debecte-urs ae'ntico'Aducbeurs ^ 
a dc5 parti ciiie? d e^eraies plus 6 levies. C'^s 8 
Ccv-ivcuix so^’A.T Select ( 0 'i<-Hes pur {e-(^co'>M.fv^e\^^,oe a dcs 
couv.b iwa iso*A.s d i|^p^r€'*'-tes c*€5 lectures plus ou 'wvoivtv 

rap ides. L' Ck'peric'wce possede deux 'vn.odes de brausvKij- 
sio-vt des do'vi.'uces ; 

• 3 low ^or<wvab* .' 5 cw-tvciux so'^vt lus t-ous les ^f^ s ^ 

,;3 Tcubes les 

Past foT'nn.ai ' : 3 Cwnoux so'-.\t -t’us boas 

5 boubes fes 4 s, 

D ctubre part ^ /c Sabeilibe <x ey^ale-vneM-t deux 

w 

/wvocles de [o'Acbi O'ii.we'^Ke'x.b : 

Low bib rate* ^ 4 C9S bib*s^ pour ISEE-A^ 
c04S bib*5‘‘ pour I S ^ £ ~5) ^ ou tes ■te'Wv.ps £»oub ccux 
i*\dit|U€5 ci-desr,us: 

' Hi(^k bib rube* ^ IS 3S4 blb-s’*’ pour I5SE-A^ 

3 132. b;b*s"^ pour ISEE-B] , ^u bou^ U% be-rtv^s So-vb 


fOOR QUALITY 

1 ^ 0 'A.c ^ IcK '>^^ei^^eu^e resoiVf'O'n po 5 Sib(e est 
ct p^us basse 4 s. 

Les do’V'W €€,5 c)e4 Kites so'A-t repues par un 

re«ieau d-e st«x|(o'A« d« "te^C'iHesure . Les des 

di|-pere^tC5 exrpen'c'w-ces e'm.botrc|ueei» Soht cAviaite sep%res 
eb envoy e? au.K exp-^rMM.oM.fa.Lears soati jor-me de bandes 
Avv.a^net!c| ues, Le -f rc\» tenve-nr ole's resa^fo-ts des de'^^e - 
cfeurs de parbicu^es con.s-trui fs a Berkeley e'f a Tou- 
louse esL* efpectue par /e ' (peopK y sics Pro^rant.* de 

U'*'-tv ers i-te de Wa.sKin.afon a Seaf-ffe. Les donne’es a/o- 

2 ^ 3 

tsw{es Sonf pre sen-lees 'fou.t' abord Sou> ^omve de 
^rapKes rx une i^rande ecKelTe -fen».porf?, Pour eiude 
JeioL\(fee de periodes deTernt inees reso/ufion Tentpo- 
rede esi au^'me'v\4ee . fL .esf ausst po.sS(‘b/e d' effecfuer 
Un -fralte^en.-t inforwaf icjue en -fes r«su(-(afs 

des /’/nesures sur bo^ndcs ■magnet ((jues. 

1.4 E'fa^o-n.na^Q des ense-mb/cs de dctecfion. 

Les i^roupcs des ana/y^^eurs e^ec-frosTa.t-ic|ues - de-f e- 
efeurs onf e^e e-ca.'^onnecs en a-fi^isant /es acc^-fe'ra- 
reurs du CE 5 R , 

I ^ f p* 

Les 4ypes d" nvesares .iiiui onl el:e efpecfuees Sonf; 

— Lc*- varla-tion de ^ efficante en fonefio-x de f ana/e 

i/ 

ii du incident par rajiporf d.{ d oser'-af ion 

de ( ana^v«;..eur ^ {e cfrosTci -f ' oue , d«ns pLtn. perpendi- 
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T ca 


cu^oirc auk (fictum Sj- 

-■ La. s/dflat'O'A Je ■(' effi'icici-ie j-o-f-icf io'a c-e ' cu'w.c^-^e 
ju ffuK (M.ci'c'€M.-i par rapporr at i >><9 J o'o5a'"''a^‘^o*^ 
pctrm{{c(« auv •sfuquv** de /’ A^v':»c;ur ^ 

“ La. varia.'i io'>v i' efficadire coU^^Ho^x. «n ^O'-acc t'o-.^. 

ya ^ "Kera/(i E d^s particuies du f^ux iVcidetAt. 

(Noie: L^ € f f iccic ite c^t def( wl(« cc‘M.wv.e (c rap - 

porf du /Kovw-iar* des ivi\pu.( s i'o’aj co'w^'p■^■•ce$ e^w. sortie o.u. 

des parc.IctUes qul O'-.vt inrera^' ctvec 
cl d-e- ^o. el^'^oda da-ws fe AweAwe {en^p'> 

octtre pacv^ I ^a*tA. est def i‘‘*A i cortX.w.e. rapport 

id e-^ecfr! c| we co'^.'le.Av.ue dat».y {* ('<vm. p u /s tori cl* 

Sort's ^ cKarae de /a par-cicu-de iric i denie . j 

Les reSu/^dl’S d« c-ei e-(‘a ^0 -*a - teases do-’-Avient /ar- 

(^eur* d^ ouvei'^ure tnoy <?Ai<»ves ^a. -e-t § pour cKaqwa 
d^tec-teurj e4 Cjul ^ cl /eurs -eour^ soiti pour eia- 

t»^'r j-aCTeur de c^eoAv-et r’te d€ ^ i'Aj-t ro.An.e'nt ( parc\- 

'^•'apKe procKaiA.'|, 

Des '>w^esar€> oaaV e^e aus5| effeefuees pour de4er'r.u’- 
AAer ^0- sur^oice epf^icaco die’s, de-cecreurs •>iu'Aio d' u^i cd’-ie 
cl* ew.lre«. Les resu/4a4s do'xrve-n-l cuv d iavv\e4re effe<.'4ir 
d* eiwiro'i o *.xHv ^ ci^ors c|ue Ca '/■cd'pur i^6oA*Ae4r tque 2 5f 
dc 10 Ati-vH . Avec an -Irei dta-meTris ep[-ec‘li[ -{c ro.ppo."’‘ 

> f t r ‘ • ^ I /’ t I '’• • 

d€5 'Surpacc^ e|picciCe^ c<‘ . i eAvsa-*w.»'>te ce oeteCTio^A ^ 
r€*d‘'cu rjemt {es 3 'nu^t I odea re ur-; , f5\ o-nviron TO i-o.i 
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jjtus cw'ns ie cas clu seat A»vu^4'i p^Kaievvr say\.s 

curve . 


1.5 Fac4eurs <Je ■^eo/vw.errte 


Le. ^act-fiur !^4o'w,ef''ie est aa["i<nl co''*'*'»vv.e -(e 

rapparr du taU'>< cU co'npm^e au des parxictU-cs. 

■Jxie No^ewr cipp>rocrvee dfis dc 'gco/^^^e{^^e des 

'iyite'vw.es de dexec4ioM, clar^s (e cct? ou ^>es deu»t fu-n- 
'M.e cores i orevv.e'^4 ^ «54 dor,rc€e par: 

g = T* “ e) £,(^) s< Aoc “ . [1.4] 

T e*>4 ■^e ^aefeue de ^rausml^s ion des deii Co^ft'- 

rtss-tt-tears . La /Miesure expe n''vw.e'vi,Ta‘^e a do^veM-e T» 0. T 5 T , 
5 €;54 -[a surface, effi'cace d u-n Purerxe^^ro^ , E.(e| e|-[(- 

caci-lre de dexcciioAt e^n. pO'nciio'w de f eixer^ie e4 da 4yp« 
de par4ica(es iixddente>. Aoc er A So'n4 -Ces ouver4ures 
ci''s^ulc».lr€s 'Moys'’v'vve5. ^ est ‘ dovesee ^m, crH^*sr ^ (^uarvd 
^e p^ux esL ryxesure e<n. s'*, crvi S [« raax de co/i-vx- 

p4a.i 

Le -toxt^eau 4 pre^en^e fes va^eurs ol)4e'^ues pour 
cKacjue. sy*ifefl(w.e de dexeclio'-.i , Les lM.ee rx itude^ sur /es 
■".txesares co'xvdu * s e^t d u^-e est/rtM.at ioi' de a 2.0 /o pour 
iM.cerrixuc5e Sar ^cvc^^ear Lorscjue cKa-nne^c ''OM^ 
p . i\citOM'rverx4 seufs les ✓saCeurs de 5orif redm'tes d uu 

'O 

fo.c(eur 70, 


I 

:aae eM. s~‘. 5 erv cr.," e 4 Act ef A 4 Sm, rad . 

Q ' 
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OnORMLPMNMt 

ix'Aury 

■ ,)0^ '■ 

CHAPITRE 2 

I 

DESCRIPTIOM DE LA METHODE BEVELOPEE 
POUR CALCULER LA FAT! GUE BES BETECTEURS 


Le p^OD{e'^♦v€ j>ri'»vci pat ^ (a. re&oCu-ti’on ducjued a 

co-.'vs'ti'tiue te du" decri't: ce rapport ^ 

e{ait la de“sr'*ntTxoi-t(oot de la pati^ue de ckoio|ue dewS- 
ctfeur. La. ^a^iaue est exprirK.ee co'n\'wv,e ta v/ari’a'tt o/n 

de t €pp'CaC(te de defect io<vt g eu 'fiction c/u -temps. 

Comme domM.ees eraie^i co^siderees epplcaci*l:es 


rAitioites del8'‘mi‘vy.ees au 

CESR 

^ tes do'K.nees d? t 

ex pfcsrie'vvce ^ c esf a dire 

/es f 

'(ax /mesures. 

La f;- 

oure “IS prese'fvxe u.'K.e f 
() ' 
Cjuette SoAvt marques ^es 

eaifte 

des doAA.-'tees ^ 

sur -(«- 

pux 

mesures par 

d;f 


6 


etec-ceurs , 

(e 

xemps 

^{emps anwersetj ef 

an.ees du 

sade; 

(lizQ , c''\ 

rayon-5 48<‘resdre$ ^Pi- 

I t faux 

marquer que 

ces |-fux so-ivt ca(- 

xpres (ts 

taux 

de coAvip-caae et- e»vv u'titi'so.A'I 

dears de 

r efi 

^ t cac it s 

(es wateurs ini 

i 1 S 

»p? 

e (es ’ 

tux mesures' st ^ cn 


X> esornava W 

ae-w-erctC , I{s Oon-t d i 1" f e re^vt-c s deS rtux reeU, 

r! ’ ’ / » 


0 


h ^"v vue -j'e 


fes V-av <'viesores 


*.w.^a r® r 


Dour 
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bcvi&se de ( c [{■»<, act te d dft'tectcuf, 
[I <K se ^€c4^1o'vvM,«r \v<ker>Jo.ii^i> de 

ccui^queU cloNe-vvk correspovvdre a peu |>res /v»».eA»ves 

\/a-(eur» de ^(uk r€e(s*. La differe'^ce do-n-c d«s ><«4e 


ars 


5elei( 




Figure i 4 

-wiesarets 'ii-c ipeu-t eire d^c-, se{o<w por'v«\U'(e 
c^u (X ^a di f j-cre'TVCe de t’ efficaC'-te. 

L«s i^l^ervaUes de se/ec4iofl\- 

M.es eFote-nV- d' u-vie duCee de 2. d 3 hearts e4 cor- 
re&pO'’A.da’>'eM4 ol des c0orclQ'*^'*'-ees du. scr(:e^^*‘'te coonpara- 
Mes. ( Seu^e'VAg'n^ co^oosaAiUs y pouNa»e^4 eke 

de sl<^^es differ^^k, et cec' a cause de (a 
e^ke ks Seckurs aube ei cre^'^scuk de (a /vAa^^Aedo- 
spKere^.] E/w. ptus ^ cas inkcvaCks de k-v^^s e4cii«'vi4 caf/A- 


i/ 


c-ierises 


par 


des lO^Ad i o' 0'*A 5 




Los p Ke r» <j 


u«s <a,ust>» 


page is 

quality 

; i ('Aclice r« me dt^^l^eroiU pa»s p^ui 

eift 1 unHe , oUj em cjuet«^k4«!S coi^j dc u<Kit«a. (iJ 

p(anetoir« kp <tst iimm (ind Icctiio'K clc (a. per^tir bottioM du 
cKoiMvp 'swa^'we 4iqi\c 4€ff«sife.| Par Co^vsec^weyw-t ^ (e'i 
rebels *vvoy«-M.s caracferlsct-wf ccs Imitrs/aUes me poavaiexi 
e4re c|ue des «.o'*«M.bf'es a peu-pr»9 e^au>c. 

Z.i Eiu.de waiKe'Hvaii^ue du. proti!e*me 

Soii c “^a courbe qui represe'n.4e ( cfpuacite d« 
deteciioH £ em. ^o'w.ciio'H c|u 4 :c^ps | figure ^Sj. es 4 
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(’ efficacite (-viilia./ej qu\ ’€<»4 continue ei Cju» corfespo-nd 
CLU /w\.o/»«.e'u.-c [ (anc e'tn du sateUi-tej. 

Si om -trace Ox 4a'*voe'n-te eta po »m.-t P(i^£]| ce-tte- 
ci coupe ( axe cles abscisses otu pcin-t £>. Si PA 
la mor^male ^ i o-xe Oi , o<tv 'noie que ^onqueur du 


omoiNAL wmm m 

OFPOMOIMLfrf 

j ^y^nbo/tsee ^ar Vj| ^ esi utve fo-ncito^ du. 
do-nc du 4e<mp» -t , 

Aiors: 

»> 4* 

d-fc ^ di 

» vV'^* •*■ J T T' ■ -J'jl'^* •*>■ 

^ A » O 


-i.e 


[2.1] 


- e 0 


-fidi 


[z.t] 


0-n. voi-t do-nc c|ue si om, cle-terwi-ne (a. Po^nc-tiou 
(tt foma/e [Z.Z] do^nne expresi»ioii a<n.a(^fl(|ue d« ^o. 
Co^c4io/H, (^)’ pro ii'le/Ke (uilio/ esi do/rvc 4rans- 

for<m.e : o^n, cKercKe ^ai'rvte-na'nt u-tv <wvod«(c Awaibe/Ha-ti- 

c|ue cjai represGAiHra j-O'n.ciiom. ^ ("t) j ceHe-ct e^om-i 

ui\e 'tra'^sfor/nvee dc /a j^o^tC^toAi 2(b). 

Si fo/nc^lo/n e[h] <9-ir m.uUi ptiee par utve co'n^-ta'nte 
o^A. peut par 1<K AtveATve we^bode dcji'nir i» •( ronj fo rrtw.ce 
dc, (a ^orticiiorti 01, . e(^) , ceite -f oi<j sy-'nv.bo ^ is «e par 
Ortx a : ‘ ‘ 

[ 2 . 1 J •> 4 tt • 6 

dt ^ 


•> ct 

d^ 


*»> 


Et. 


de 

d4. 


.[2.3] 

et 

[2.aj 

o'M. voit c|ue e>t 


ta /'^e''''-c fortvC^; tOrtT C|UO J^(r) : c’ e-s-f uwe «‘W'<ar«art\be pouf 

(tt rtn.u(i‘i P'^icat ion dc Poncticn I'tviiiaic par Un€ cons+' 


ei'Hte. 


pa oe it 

op POOR quauty 


f{u.K >Hve>ar«, ritl ei ^ 

(0 -^auH oi« d a^rei (a for<v*vu/e [A.4J O'n a: 

IZ. 4 J 
[2>S] 


K - 


T* 23'6^* A«c* 


T. as-e -Ae4 -A^ 

[2.4] , fz.sj ^ e F„. i.e _ 

Co-m.w.e o-n a suppose cjue pour a-n couple de mesu- 
re*> (« reel esi , done co'r-S'la.-ul , fe'^ 

eussi une co^nsiov-ij^e^ ^ ('^) produi^ de ia a»vu( 4 i'- 

plicatloM, die la po-wclfoM. e(i| pur une Cc'’'VS'lc4'ii4<5. La 
4r rai^s j-orm*© don-C da iype‘ ■^a.tn’tiom.'we ci-dessus de ta 
(■Oovettow f^’{l| es-l la /Mtew-e cjue cellc de la pj^clion 

e (^1 . 

/'Act»ivt«'»va'n.-t problewe po^e eslr de -Irouver un. 

Awodele m4.o-lhe/hv.a4ic|ue qui rep re era. /a Po'»\clton > 

Ce4l:e dernier© dcfiitle Co'M.'vw© •Ira'W.sfor'm.ee de tx |o'ncl«o<w 
(41. Pour eMllr C'tv saile la fo-ncli’o'n (l:) ^ il 

Co 

SuffiL d u-tiliser la po miu le [Z.2j. 

La P t^ure 16 rcprese'T.^c la j^onciion [4] ^ pour 
Ff. conslante. pB est la 4a-«.^e'n^e aa point 
tie PA es-V la /r.or^ale d I axe des abscisses. S« E 
c4 P so/vtl dcuif points eq u td(’»i tants du A ^ c’ es-t a di. e 

E ^»AF»£-., ef s* e“t H F* fi 

z I d 


1 


I 


on a ; 
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d 

1 

X 


Fi(jUfe 


-k .1 

*> 

c 




3 


lii 

c*d 


[^ . 6 1 


3‘ Inier^tatle du ^e/nvps fc'F esf assex ^e+{4 j 

c,4 FH-FH'". ,Do^c^ o<K peat cKoi'itr d«u>r I'wstc^'uls E 

et Fj dU)C(|ue{s corre&po’»vdle'n,t dies va^eury de f/uK rtn,€ 5 ure 

Q e4 k <Hte44re d •« , ®'F em. la porwu'^e^ 

3 * 2 . ^ 

[2..6J 4roaver la. v«/cur dc ^ C|u» corre.spo»ttd a / 

iM.s4a/n,4 A I l^ Avv.i{»ea de C iMterxaHe E F. 

Cow-AfVC-ci oTv ^eui «4ab{ir “(cs vci^ewfs dc /a fo-ncfio^ 

I 

Ji^(4) pour U'ri eo^3e^b(e de points. E'a pratique^ 9®” 
poif pour 5 points pour cKaque dekecteur. 

Ce qu( res-te w.e^.l'n-tre'n.ar.c cst d* eto-ktir I eyp«*essfo'n 
a'no\{'yT»quc de /a fo^ctio-vt J|{-c) , d ensc^nb/c 

d«s pomts d«j^ d e4er<»ni <ne s . 
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La pre-micre cKo^e c|w’ on po'-trrait pa«rt da 

proced*r a un* re^res«»on ^meaJre. /^aJs dans 4 ous (es 
cas e^udfes cKif't une ponc^ion decrolssanl*^ done 


p<sr regression (ineaife on Qb-tiendrai^ une caracfe- 

ris«e par une penie negative. L* inf Carafe d' une -fe^^e 
fovvciion j J|»a-f + b ^ OL<0 j evf ; d'i « 






F 

i^are 

17 



_ 

2 


c’ est 

\ 

Ot 

dire 

une poncfion 

Cjut est 

posi't'<'*e 

Sur ie 

Se^nv. 

enf ^ 

0. 

" a 

1 av ne^aflve 

sur -fe 

Se^nienf 

( zy 
\-— 1 

*") 

( f'r"' 

17). 

Porfee ceft. 

e intec^raU d ( 


‘C CjVA Ck't ion Q2..2J I on auraif co-mnve resuHa-f une ^onefion 
£ 

croissan^e pour "t > _ .^^ ^ ef pour ■{oCjuef'/e €n p^us 
tint ^ 

■e-» <* 

re^res^ion. ^ineaife d&<f done e{re preafa o/en\en{ exciue. 




[4] C|uJ serait deerdisoanfe pour 0<4<’-~ cf 
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Eij e-n. -/es poi-n-ts ct'<ale-n.f jot/mou’s T air d etre 

repo^'^'tifi se(o^ u-we 

, d' ciutfe par-fc^ pol'rt.is 3«wb/aie<n-t «-^ro 

reparti*; se{o<n u.<nft courbe ^xpo/rve-nclc^^e ^ et cec| pour 
4ous (-es Jelr«<^'teur3. La auite ero.i'L do'nc ev •de'nT® ; 
Re^r-essio-n seon? - -fo^ari^Kwi^Ue . c$f a difc regression 
{incaire d« /a foiac-Hon €n '/ae cle deLef'mi'ner 

aote l^ouC^lon. dc (a for'm.e: J|(4) = Be ^ [a. > 0 . 

Le ckoiR d' uue -Leffc j'on.c-t’o'n efaif jus4lfie ,par 
ptus’ieurs raisorvs ; , 

— Pe poin4 de muo ^Us ma^l'e^cu.f (cjues , eKe es+ ^o-ncftoiv 
de por/tne si-wp^e eL tiem. Co-notue. ^ par-ml pfusieurs 
so^utvo^ns possib/eS| d €s^ /a p^us si-mpfe qui esi: la ^tus 
5 uscep-t(b(e a decrire un. pKe^o^ve'»ve pKysicjUe ^ car la na- 
•ture esb simple- ( L’ /j^i&'te'nce de que^ues s^nve-tfie s 

c^n >va-tur« ^ ai cju unc express lo'n de ceLfe simpA'ci’t^.j 

— J)e point de vue dc /a pK^slque, (a po-nct(on. eypon.e'ntie^fe 

ast bien, pour decrire un. pLen.O'nven.e pKysique de 

decrolssan.ce : Le pfupart de 4e/s pbe'no'm.d'n.es sc <n\anl- 

par une ^oi eKpen-e/n-tie^e [desin^e^ra-tjon. radi- 
oac-tvv<e j oscittaLions anvorcies e.4.cj 

EHe une j^on-ct-ion. decroissante 'vnon.oLo'ne et en, 

mven\,e 'tenvps die si^<ne cons ta'wt^ done bi-en posec pour 
decrire Un pKenonvene irreviersi b^e : -(e v/<ei {{ issenven-f 
d un. apparei{, ( L' exigence de sic^ne constont pour (a. 


O*' WOR QUALITY 

fc'w.c^io'A po*i€e par -^e fait c^ue (a j-O'n.C'f io'H. 

-£- W (for<nvu(e [^.2.j) doit au»si eire U'n.e po'*Ac4«o'vv 
A*v,o/vvo'to^e. j 

— /e piu'i i^porta'n.i".* I(“y-ct boM. ts».ccorcl c-’^'tre ^cx fon- 
ct-iovc j co'M*^e iivocie^e 'YAcftHe^txa'tiqu.e ^ ef ies resu(4ofts 
©xpo.rl'nve'n'toiuie ^ e5t o- dire •^es poiu'fs de (o. •po'n.c'tio'A 
dei«rmi'Kes aprei» {e.% cio-nnees . de I experie'rvcfe j (e 
co«^^ icie-nt die correfa't io-n ^ cjul a e^e cKacjae foi^ co^ca<e^ 

avai t- u<ne xoi(eur otbso^ue supef'*«'^re a 0*9 

piupart cle> cas. E+i r uHi-wc cri teCc J' an Awode'^e ■®^'t 

ion ctcco rd oui- son daactccor*d ctvfic reo. Cite p^Stc[ue. 

. 2.2. E.x’cATvp'fe de ca/cu^ 

• * , • ' # 

Un cxemp^e d’ appfica-tion de cctte me^Kode ©si cn- 
Salte presente ; c’ es-t cas du de-tec-feur de prcfons d 

ener^ic C€n^ra(e de 1.5 KeV ^ "^yp® ’ ^umietlron . 

Le pre-mier couple d« donnees considere «£sf ce cor- 
respondanl aux dates 21 lieceAnbre 1577 ^ 21-2^ TU 

(Te'^'ps Universe i'j e-t 29 Jain 197Sj 18-21 TU . Les 
indices p(anetaires (K^] el les coordonnes Tnoycnnes^ 
en radons -terrestres ^ sonf: 

-21 liece'nbre 1577, 2i“2^TU; 

kp=3 , x = -2.9 , y --16.2 , - 4 . 7-0 ^ r» 17.9 ; 

-25 Jain 157^, lS-21 TU: 
k *5+ >:*-5.4 s- 15. 4- x = 5„8 

p I ( / I ( 


r* 20. 5 , 


(r esi d’sia'n.ce en4re it et ee'»vfcr« de. (a 

Terrej. 

Poar ca(cuter it f((xx 'moye.n -meiiure pc'ndo.'nt u'n, 
iTiTervoiKe de ‘tew.ps^ d«-^ poi->vfcs d«9 do'une^s o^n-fc eM copi* 
«s so.r papier “tra-ns pare-nl: ( 18 /\ et 

13 aj. Les poi'n.^:5 copies so-ni cipaces de 5 ‘W'm , ce <^ul 
Jo'TV'ne : 5 <ntw tt 2. . 0 7 ^ I'n • s. iO. 35 'fiti-n. La va^eur 

flnoye'ti'n.e de ^tax a^-tri^uee a ckac|ae Inxitr'^CL.iit de ■te'tn.ps 
c?>i (a ^oye-rv-tve ari;kK'YT>.ekicj'Ae de ? e'a.se'm.Lfe des poi'nK. 

Jia'tvs it cas de cei eKewp^c ^ (e% ^iax ono^C'ns so-n.'f; 

— 2L 2>ccewbre 21-84- TU : i0*‘* s* c-m s r“^ 

Jul^ 1978^ L8-ZiTU: e ^ c^“^sr-‘ 

( Toutes ^es voyeurs de Sotv^ C'^ s“^ • con^* Sr“^.j 

La cKutc du f(u.x tnesure est appare'n-te. 

^ Le (aps de -te-m-ps en^re Ui> deux da^cs es-f 
0. 5Z0 ^ 

£/n. u.-tUi&an^ ei\su(te for/mu^e [Z..S]^ o'»'- a’- 

i=l±. - icf-^ - i-0^-- 1 ,> ,.3.sa v-‘. 

C-d A y / 

• •• a 

Lc tableau 5 dom.'n.e u'n.e p resc'n.^^ct'i lo-r. som.’mat’re des 
do-n-nees ©"t de? cafcu^s refa-tlTs aux 5 couples de dades 
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ORWI^ PAOE^ 

OF POOR OUALITY 

Le5 5 poin'ts •so'Tvt Ce^resc'n.^es sur (a figure 19 . 

L« Te<*?*,p>5 ^ 5ur c®lte pt^ura.^ ®“st C'n - cxtv.3 ftl aus&t C'n 

Unites arbitrcu‘r«S: i u^ite arbltraire s 5 c<m >. -1- jsi 

i2. ^ 

a'0. 4l7 y . Lcs poi*v|:s e-nsalbe in-otrc^ui** rsur po^plur 

Sc'm.i - (o^a.ri'tK'nvit^ua 2.oJ af U'ne ne^r^^s^io'n /Ke- 

cvire de (a porvcf?o/w. iVj| [ij esf |aife. Les resuflals so-nl: 
■1»0 -— ji S-ii (•foute N endear dej( esi e-n y'^J 
—*■ I- 2.. 93 u-ni-tes qrbit rou’res » i. 2 5 y 
L® coej-picie'n.l die ,corrc^tt^-«o<n R eaf; R--0.93 
£i\ vue cie rie'femi/her la po-nclio'n. J|i “ on a: 


-fc-O ->ji = 3e® . b**' ‘ 

> -o E) » 5. il y- 

5.U 


i.Z5y( ^ 5.iiy•^•.e‘^' 


.1 ,. 


«.> e.“ »> . 1. ^5 y 5.ii=^ inJdi =-> 

S,ii ^ J ^ 1.25y 

|^»i-30 y"^. 

iJo'n.c: J^s. 5.11 y“*^ -t mesure eiv cvns, 

C e^l celle fonclio/jt cju» e*>l repfesan-te« sur les 
fiaares 19 el 20. 

^ r* ri 1 

’r f 5.ii ~ 1^ r (- 1 . 30 -fla 

® 0 -1.30 ^ ' 

= ^’1^ ^-£.304: p _ -3.93 +3.93 

-1.30 ‘o 

r, ,7 . = -/.V* . . .( 5.-13 . 


1 2 • ^ ] => -§- = e 


.-§- = e' 


P „C3.33e‘-’‘’'= -S.^S) 

= - ( t en aiv.«»). 

^ i 


T)onC '. 
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U«l 





























WSiSW 

Le ■taol'eau G ao-Mvi# {es va{«urs 'ie c«4ie ^o-ncilon 
pour •A'*v e'»vs»/'n\b(e de poitits . Les voi(eurs so'.vt ca(cu<*ey 
.•i ( aide d pr‘!x^ram%mve axeC-u^e sur u-ae ca^cu 

i> 

Tciicvs I'n.str-a.'menU 52. 

SM,r (o\ 21 O'M. a /a coerbe cjut re to. 

^o'.\crt’or, ^ c csi- a Jiff j-oiTiaue Ju d-eXfcfcur 

wo *0 

d« prob'ns ener^ie ce<nfre»/e Je 1.5 K«V ^ '[urn- 

fneikron. Stir wewc pi^ufe i/'y-a aus^i {a courbo 
de faT'i^ue du defec4eur Je pro4o-ns de S l<eYj cius'?; ■fyp-e 
' ^U'n'n.eHfo-A' , 
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CHAPITRE 3 


RE5UUTATS 


* 

C otjet d’ app/ica-4:ioA% de irtetKode deja develfoppee 
e'tcii't en^ew.ble de^ Kuib de4ec4euf3 du scxi^KUe IS£E-&, 
Pour clva,c|u« de|;cc4ea(* 4able«.u e>+ j>resc'nte. 

(€4 do'tt.'fl.ee? u4t'((s««s e4 fes ra^su{^o-4is obfertu.s^ 
ci.cco-.Kpa^'nl d' u'^ ^rapK« de to. p3«nc4lcn J|W «■ 
se-nu * /o^af « 4 Wf '::|Ue . Les ^"“tipKes' d®S fo'Ac4io'VLs ^ sc 

■4rouv«'ni 4ous a ^ct fin de ce cKapi-tre. 



CoeH de cor refaiio-n : -0.92. 'JsB.STe 
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CHAPITRE 4 
COMMENTAIRES 

I 

LE PHENOMENE DE LA FATIQUE 


Da-TLS CO dernier cKapitre que^ues co'm'men.taires sur 

•{es "esu/'^cifs so'n+ falts ^ €-f i7s •-.ont sulvis par line breve 

investiaaiion ctes causes de fatioiae, 

0 0 

4-. i Co'in'm.entaires 


En. eyaminant courbes S l*^) ; constotce 
qu« pendanr /es premiers -nvois de. fo'»vct-|* 0 'nTi€'n\e'nt , fa 
cKute d e Q f f icdcl-ce est“ oissez ^prononcee. En ^eneraf 
une baisse de e[picaciie d an ordre de gran- 
deur OLU boai du. prenvier an. Mol'is^ Un. peu p(u'> bard^ 

(a penre devlenb onoins prononcee, 

Dans ten pfupart des cas ^ f^s de4ecfeurs de parti- 
Cu^e^ d^ ener^ie cen4ra^a de ^-5 Se [•o'^ I ^ U e-n'i p^us 

vife que ^es de-tecieurs d« parricu^es de 6 KeV. L expii- 
CcvT'O-H de ce p^enowene ' reside dani (e [^alc tjue ies piLX 
d e particu(o3 d enerase de i.,15 KeV Son"t p^as e('sv€;s j 
dci-'AC fes no'.nbres des par{icu<53, co'vw-pt'ees son* ausol pfu.s 
sieves re nul fa^iaue vire ^es de -recieu rs. Ccir 

» I ( / » 


ORIGIN/^ page 18 
'of piw 

(a tail^ue ^ rai &as jife |^0'” ct-' o'a <J‘x te.w.|55 ^ ceci co'-A^ice- 
re cc'Mvrt'Ae u-w co'*-^cepi u-ne fc-AC^io-i ju 'no-.n- 

bfe des parlicu^es co''wp^-€Sj pj\eTVO'*M«?'^e c^u't ^ ‘2vo(u^*2 oa'n* 
(e -ceAnps. La. ssu'^e exceptio**.! ercti-t ie cas d«s 'cka'n-n.e^- 
■tro-'A'»*j d-afecieor? d’ ro^nr^ . Mcii', U 'i' p*iut-e 4 ra 

d' a-i'^e |^{ucfa Cl ^ (o-H 5 t« 4 i'ittcjo e . 

Z Le pne/no'n'i.e'iAe de ici P a^'i 

L* I'A^erpreto^cio^ du p Ha'n.o.^AvG'r.e d« ^cn fart'^ue 

6,10 ^ 

■^a>r a des ‘XSOoi'a! 5rtv1.es 'ivu.i.i'irip-^e^ . Lcrsqwe ie 

est en 5To?<a^e, U dy'Aode esT /e Sid^e d um.e 
absorpf'’oA e{ d’ u^e desorpblorti Je Cepa-wcIcinT 

i/i’-te^se d absorptiortA. superieur d. v/l-ies^ye de d«- 

Sorption de Sorre Cjue lex surface e/vnis5ive «sf recou- 
verta an. perrtv'.cCn.en.ca d Une cou.oka d oi^Ortn.es 'it Cc 
r/v\.o!ecu(es evtarieurs cjai sortii fios d ict s'tf'uc'ture du 

^ p 

verre Ijar forces de Van der Waa/s oa par oes j-orces 

de valence,. Catke coucke se forw-c ertA queic^u.ei seconJes 

s, 

d -(a pres Sion <a.tMvos pKeriticve. 

l_e bo'-nbard ert'A.en.t de ?«■ dy node pc«.'^ ces seco.Keaifes 


ProMooue 
t i 

<jL(v»,e de&o" 

pxion du N-erre- ce pKcnornene 

csV 

rtvv { s en 

e'^i^ei'ce par ^ ctuanvenTci ' ion .c*e ic‘ pfesuorti 

o,u.'’’cur d 

u Kvce eb 

par no-.wbre etC'Me '-'es po^t impu/i-i 

O'A-; vj'ui 

f eS u 1 4 en t 

du bcj'.nd'Ardp’VA«<vi V io-v'Uue. 


! 

Ua 

desir p r ion 

•de (c4 d''v\ooe ssr STivwa^ee paf 

/e 
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tC.‘ H. rri*'.ce a'r’cl J. A> Cross*. 

*(^aln Fatigue MecKc^nis'H K CKartvne^ ^t«ctf"o/n 
Mutti i«r5 

I Ke flevitv^ of f'n'jTru^e'wis^ Vo{. 42, 

iN^i 66 . 




ornmu- 

OF FOOB QUWJTf 

DC •A^. octrc OQS 1 <?CO'Ar.lf4,V*»'5 . 'M^'SCCi'n , 

*<;!e ‘lor^ttOH ^tiwufee' co'Aciu ii a t €(<!cfiov.< J wTo-m^s 
er cSc '*.v'c{«c new4fcs ^ Je AveuVre^* a (' *T.oit excife^ d 
ic'A< pcrHilfc et proN<oc|uc {c\ cowwprs«o<«, u^vv exci'^ cfe ^i- 

a.i'j'j'iA ZK c;.v^”r^? i/ pGuT c«u*i'»I do'wsir avcv!* s^ctiAce o, 

uv.ti pc{y*Mef*! r»afioH cU izK Surpace. L ejlicri'oM :l<?s 

res e^C rea{i’'iee par dippu^joAi e^asi'vjvjie ou ivie^oiit'- 

i|u« dies e^eciro'n'; I'wcide'H.fs . (e. pre'**Aier coij ( 

euer^f’e du -secoiAdalre est- co''AV'inanic|U«e a ( axoir.e 

aii:>ort>«. Mais ce •fra-Asferi d' e-weroje ctinsi 

‘ 0 ' • 

pour U1A ^'{ecfro'A. d«a iOO eV i e-ner^ie •(roi'vrs'inise d 
U'we '^woi’ecu^e Hj, e*)!" de O.ii a V . (!e4te va^eur es-t 

su.fyi&a'n^e pour proxioquer C tt'missio'n d U/t^e 4v\o/ecu^e 
t^■ee par des porce^ de . Vw'w d«r Wcxo.ls .mcu’5 est 

i 'Asu f f (S a pour pouvoir ro'’.wpre U/ne fi'alsoftr de v/a^'e-nce. 
AiAvs't ^ ejecfioAA des cfloMc^ des <rwo^ecu<es {fes par 
des porces de wa/e<»vce rStu^'te J u-ne iM.Teracf r,o-n ine — 
{okSiique. 

E'vx ^e^ncrat j ef«cfro'iAs p ro v o qu.«A\t ( «jecirio'iA 

des a^o<'AAC'i da ^erfe par d^sorpt? 0 '*A ’-.ti <*'rvu{e® ^ {ci-ndis 

* • ^ 
qvie ( •'■^vpac't' de^ io'Ai; peu^ prodai're u-ne puN erlsafJoAi 

■de CoucKe ewissive ^ Jo'at ^ e pai 'jsosir <vwc»y eA*.<n© 5?^+ 

de 1 pw. 

Le bo-Avoard«.Aiv«/w f lo-Aioae p-sut o.»a.ss! d OAs-wer' ascm’ s - 

. I * , 

j-aAv.ce o. une i aAv-ra r >o‘s '.O'Atoae ^ 'a >traCTura 



, ORIWN^ 

OF POOR OUAUTY 

c\k verr^i. j-inn 'y-HTo ? »o (‘oniciw®. .* f se hi $tructum 
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